Reconstitution of the mitochondrial non-selective Na+/H+ (K+/H+) antiporter into proteoliposomes.
Mitochondria contain two Na+/H+ antiporters, one of which transports K+ as well as Na+. The physiological role of this non-selective Na+/H+ (K+/H+) antiporter is to provide mitochondrial volume homeostasis. The properties of this carrier have been well documented in intact mitochondria, and it has been identified as an 82,000-dalton inner membrane protein. The present studies were designed to solubilize and reconstitute this antiporter in order to permit its isolation and molecular characterization. Proteins from mitoplasts made from rat liver mitochondria were extracted with Triton X-100 in the presence of cardiolipin and reconstituted into phospholipid vesicles. The reconstituted proteoliposomes exhibited electroneutral 86Rb+ transport which was reversibly inhibited by Mg2+ and quinine with K0.5 values of approximately 150 and 300 microM, respectively. Incubation of reconstituted vesicles with dicyclohexylcarbodiimide resulted in irreversible inhibition of 86Rb+ uptake into proteoliposomes. Incubation of vesicles with [14C]dicyclohexylcarbodiimide resulted in labeling of an 82,000-dalton protein. These properties, which are also characteristic of the native Na+/H+ (K+/H+) antiporter, lead us to conclude that this mitochondrial carrier has been reconstituted into proteoliposomes with its known native properties intact.